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(57) Abstract 



A postmix juice dispensing system for dispensing a finished beverage directly from a pliable beverage concentrate having 
an ice point at or near freezer temperatures, with little or no conditioning. The system preferably uses a one-piece, unitary, dispos- 
able package that includes both the concentrate container and a positive displacement metering pump. The disposable package is 
placed in the dispenser which automatically connects the pump to a pump motor. A mixing nozzle is connected to the metering 
pump and a water line is connected to the mixing nozzle. Upon pushing a load button, the dispenser automatically feeds com- 
pressed air on top of a piston in the concentrate container to force concentrate into the pump. The dispenser automatically reads 
an indicator on the package to set the pump speed in response to tbe type of concentrate in the package. The dispenser requires 
no cleanup or sanitization and allows rapid flavor change. 
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POSTMIX BEVERAGE DISPENSING SYSTEM 
CROSS REFERENCE TO RELATED APPLICATION 

This is a continuation-in-part of U.S. patent application 
Serial No. 07/634,857 filed December 27, 1990 and having the 
same title, which was in turn a continuation-in-part of U.S. 
patent application Serial No. 07/534,601 filed June 6, 1990, 
with the same title, and is also a continuation-in-part to 
U.S. patent application entitled "Progressive Cavity Pump" 
filed June 14, 1991, Serial No. 07/715,433. 

BACKGROUND OF THE INVENTION 

1. Field of Invention 

This invention relates to beverage dispensing and in 
particular to a postmix juice dispensing system for dispensing 
a fin l s ^ e l> e Y era ? e Jfrom a pliable concentrate at or nearL.. 
freezer temperatures with no or minimal conditioning. 

2. Description of the Prior Art 

Postmix juice dispensing systems are known. Orange 
juice concentrate, for example, is distributed frozen. 
Restaurants remove concentrate from the freezer and thaw the 
concentrate in a cooler prior to dispensing. The restaurant 
personnel has to estimate its juice requirements at least 
two days in advance and place sufficient concentrate in its 
cooler, if the restaurant's estimates are incorrect or if 
someone forgets, the restaurant will run out of thawed 
concentrate. Also, there is often a limited amount of 
cooler space available for thawing orange juice concentrate. 
When a restaurant runs out of thawed concentrate, juice can 
no longer be sold or else measures are sometimes taken to 
quickly thaw frozen concentrate and such measures often are 
inefficient and ineffective and also sometimes affect the 
taste of the resulting product. Orange juice concentrate 
has typically been 3+1 concentrate (meaning that it is to be 
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mixed 1 part concentrate to 3 parts of water to be recon- 
stituted) , which has an ice point of about 17°F. At freezer 
temperatures (about -25 °F to 10 °F) this product is not 
pliable and will not flow. 

It is an object of the present invention t© provide a 
postmix juice dispensing system for dispensing with 
concentrate at or near freezer temperatures with little or 

no conditioning. 

It is another object of this invention to provide a 
postmix beverage dispensing package for frozen concentrate. 

It is a further object of this invention to provide a 
one-piece, integral concentrate-pump package that includes 
both a concentrate container and a positive displacement 
metering pump. 

"~" SUMMARY OfTfflB INVENTION ~" 

A postmix beverage dispensing system for dispensing a 
finished beverage directly from a pliable concentrate at or 
near freezer temperatures with no or minimal conditioning. 
The beverage dispensing system of this invention includes 
placing a one-piece, unitary package including a concentrate 
container and a positive displacement metering pump into a 
dispenser such that the pump connects to a motor in the 
dispenser, connecting a mixing nozzle to the pump outlet, 
and connect ing a water line to the mixing nozzle. The 
concentrate in the concentrate container is also -packed into 
the pump inlet which is open to the concentrate. The 
concentrate is then pressurized by an air drive system 
acting on a piston in the concentrate container. When it is 
desired to dispense a beverage, the pump motor operates the 
pump to force metered quantities of concentrate into the 
mixing nozzle where it thoroughly mixes with water while 
flowing through a static mixer. The finished beverage is 

* 

dispensed from the static mixer into a cup. 



WO 92/22493 



-3 



PCT/US92/05173 



When it is desired to replace the concentrate container 
either with a full one or with a different product, the 
one-piece, integral package including the concentrate 
container and the metering pump is removed and replaced with 
a different package. The mixing nozzle which has been 
attached to the pump can also be removed with the one-piece 
package. Thus, because all product contact surfaces are 
disposable, the dispenser requires virtually no cleanup or 
sanitization, and a rapid flavor change can be made. 

This invention includes providing concentrate of 
various juice products such as orange juice or apple juice 
that have low ice points, down around 0°F, so that the 
concentrates will be pliable at or near freezer temperatures. 
For example, a preferred orange juice product for this 
invention is 5+1 concentrate, although any desired ratio up 
~ -to -about 7* 5+1- could be used. -The reduced amount^of "water " 
in 5+1 concentrate (compared to presently used 3+1) prevents 
a phase change or freezing, at freezer temperatures as low 
as 0°F or somewhat lower. The 5+1 concentrate at 0°F does 
not readily flow by gravity. A container of 0°F product can 
be inverted and no product will flow out. Also, the product 
is so thick that a pump's suction cannot pull product from 
the container. However, the product is still pliable and 
can be used in this invention. For example, for an orange 
juice concentrate having an ice point of 1°F and located in 
a freezer at 4°F, the package can go directly from the 
freezer to the dispenser with no conditioning (heating) and 
beverage can be immediately dispensed therefrom. If the 
product is apple juice at an ice point of 0°F and located in 
a freezer at -5°F, then a brief conditioning to bring the 
package to 0"F would be required before placing the package 
in the dispenser. When no conditioning is required, the 
package is put directly from the freezer into the dispenser. 
The term "minimal conditioning" means heating the concentrate 
up to a temperature of no more than 10 °F. The term "directly" 
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is hereby defined for use in this application as meaning 
without first heating the concentrate or forcing the concen- 
trate through a heat exchanger. The term pliable is used in 
its normal meaning. A 5+1 orange juice concentrate, for 
example, has a reduced amount of water such that at or near 
1°F it is pliable and although it will not readily flow by 
gravity or by a pump's suction, it will flow under pressure. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will be more fully 
understood from the detailed description below when read in 
connection with the accompanying drawings wherein like 
reference numerals refer to like elements and wherein: 

Fig. 1 is a partly broken-away front perspective view 
of a dispenser accordingly to the present invention; 

Fig. 2 is a partial front vieiT showing the' canisTer and' 
pumping mechanism of the dispenser of Fig. 1; 

Fig. 3 is a partly cross-sectional side view through 
the canister and pumping mechanism of the dispenser of Fig. 

i; 

Fig. 4 is a partly broken away perspective view of the 
pumping mechanism of the dispenser of Fig. 1; 

Fig. 5 is a partly cross-sectional side view showing 
the water pump of the dispenser of Fig. 1; 

Fig. 6 is a partly exploded perspective view of the 
concentrate container and of the metering pump and mixing 
nozzle used in the dispenser of Fig. 1; 

Figs. 7A-7G are partly cross-sectional side views 
through the metering pump and mixing nozzle showing the 
operation thereof; 

Fig. 8 is a partly broken away perspective view of the 
concentrate container and metering pump as they are packaged 
together; 

Fig. 9 is a partly schematic side view of an alternate 
embodiment of this invention; 
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Pigs. 10A-10B are partly cross-sectional, partial side 
views through a preferred embodiment of a metering pump, 
showing the operation thereof; 

Fig. 11 is a partly cross-sectional, side view of 
another embodiment of a dispenser according to this 
invention; 

Pigs. 12A-12C are cross-sectional side views of an air 
drive assembly in its unpressurized, partially pressurized, 
and fully pressurized operating positions; 

Figs. 13A-13C are cross-sectional side views of another 
air drive assembly in its unpressurized, partially 
pressurized and fully pressurized operating positions; 

Fig. 14 is a cross-sectional side view of a progressive 
cavity pump which can be permanently mounted in the 
dispenser of Fig. 11; 
• -F-ig. 15 is -a -cross-sectional side view of a ^disposable 
concentrate container and progressive cavity pump integral 
therewith that can be used in the dispenser of Fig. li; 

Fig. 16 is a section view taken along lines 14-14 of 
Fig. 12; 

Fig. 17 is a partly broken-away perspective view of the 
one-piece, unitary package of this invention; 

Fig. 18 is a cross-sectional view taken along line 
18-18 of Fig. 17; 

Fig. 19 is an exploded, isometric view of a swash plate 
pump (or rotary piston pump) useful in the dispenser of this 
invention; and 

Fig. 20 is a partly cross-sectional view of a unitary 
package including a disposable concentrate container, the 
rotary piston pump of Fig. 19, and a mixing nozzle useful in 
the dispenser of this invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

With reference now to the drawings, Figs. 1-8 show a 
first embodiment of a beverage dispenser 10 according to the 
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present invention for dispensing a beverage, such as orange 
juice, into a cup 12. The dispenser 10 mixes water with 
concentrate which is supplied in a concentrate container 14 
(see Figs. 3 and 6) and which is at freezer temperature 
(such as in the range of from about -10 °F to +5°F) . The 
container 14 is taken directly from the freezer and inserted 
into the dispenser 10 without the need for thawing. The 
dispenser 10 can immediately proceed to dispense beverages 
from this frozen concentrate. 

The dispenser 10 includes a housing 16 on legs 18 , a 
cup support 20, a drip tray 22, and a pair of dispensing 
nozzles 24. The dispenser 10 is a two flavor dispenser, 
however; a dispenser according to this invention can include 
any desired number of dispensing mechanisms for dispensing 
one, two, three or more different beverages. Because each 
~of the dispells ing^mechanisms^are the same, only one- will be - 
described herein. 

The dispenser 10 includes a canister 26 for holding a 
concentrate container 14, pressurizing means 28 for 
pressurizing the concentrate in the canister, a disposable 

* 

combination metering pump and mixing nozzle 30, a metering 

■ 

pump actuating means 32, and a water pump 34 for pumping 
water to the mixing nozzle for mixing with the concentrate 
to produce the beverage. The dispenser 10 also includes a 
refrigeration system 36. 

The canister 26 and the pressurizing means 28 will now 
be described. Referring to Figs. 1-3, the canister 26 is 
preferably a stainless steel cylinder enclosing a concentrate 
chamber 38 and having an opening 40 through which a 
concentrate container 14 is inserted into the chamber 38. 
After the concentrate container 14 is inserted into the 
chamber 38, a cover 42 is closed and locked. The cover 42 
is hingedly connected to the canister by means of a hinge 44 
and also includes a lock 46. The lock includes a handle 48 

■ ii 

connected to a pair of pins 50 which extend through a pair 
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of supports 52 connected to the cover 42 and project through 
a stationary plate 54 adjacent to the cover 42. It is noted 
that the cover 42 preferably includes an opening 56 therein 
to accommodate a handle 58 on the concentrate container 14. 
The cover 42 also includes an opening 60 to accommodate a 
discharge spout 62 of the container 14. The refrigeration 
system 36 includes a cooling jacket 37 around each canister 
for keeping the canister 26 at a desired temperature selected 
from the range of from about 0°F to 40°F. The refrigeration 
system 36 also includes a water bath 176 (see Fig. 5) . 

The other end of the concentrate chamber 38 is formed 
by a piston 64 of the pressurizing means 28. The 
pressurizing means 28 include a motor 66, a gear box 68, a 
belt 70 extending between a pair of pulleys 72 and 74, a 
screw-threaded rod 76, and an internally screw-threaded 

collar 78- connected to the pistoir~64v — Connectett**to the '" — ■<-.--— — - 

collar is an arm 80 having a key-way slot therein associated 

with a rod 82 to prevent the collar 78 from turning with the 

screw-threaded rod 76 so that rotation of the rod 76 will 

cause linear movement of the piston 64. The piston 64 

preferably applies about 40 psig of force on the 

concentrate . 

The concentrate metering pump and mixing nozzle unit 30 
will now be described. The pump and nozzle unit 30 is a 
single integral and disposable unit which comes with the 
concentrate container 14 and which after depletion of the 
concentrate in the container 14 is disposed of along with 
the concentrate container. In this way, all of the product 
contact surfaces are disposed of, which provides the 
dispenser 10 with the important advantage of requiring 
virtually no cleanup or sanitization. The pump and nozzle 
unit 30 is made up of the three separate pieces of a pump 
housing 90, an annular piston 92 and a valve and mixing 
nozzle 94. The pump housing 90 is L-shaped in configuration 
and includes an inlet conduit 96 and a concentrate pumping 
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chamber 98. The annular piston 92 is captured for 
reciprocating movement inside of the pumping chamber 98. 
The valve and mixing nozzle 94 are slideably movable inside 
of the annular piston 92 and includes a valve opening 100 
and a concentrate discharge conduit 102 which communicates 
with the valve opening and through which concentrate is 
forced from the pumping chamber 98 into the mixing nozzle 
104 , which preferably includes a static mixer 106. The 
valve and mixing nozzle 94 include a pair of spaced apart 
flanges 108 in which the yoke 134 of a metering pump 
actuating means fits to cause vertical reciprocating 
movement of the valve and mixing nozzle to create the 
pumping action of the metering pump, as shown in Figs. 
7A-7G. Fig. 7A shows the top dead center position which is 
the start/stop position. Fig. 7B shows the downward 
movement of the vaXve and closing of the valve opening fOD. 
Fig. 7C shows the valve engaging the piston 92 such that 
further downward movement of the valve also moves the piston 
down opening and enlarging the pumping chamber 98, as shown 
further in Fig. 7D. Fig. 7E shows the upward movement of 
the valve closing the intake to the pumping chamber 98. 
Fig. 7F shows the further upward movement opening the valve 
opening 100 and the contact with the piston 92 after which 
further upward movement as shown in Fig. 7G compresses the 
pumping chamber, forcing concentrate through the valve 
opening 100 and out of the mixing nozzle 94. 

The pump housing 90 also includes a pair of spaced 
apart flanges 116 in-between which a stationary plate 117 
fits to hold the housing 90 stationary. 

The mixing nozzle portion of the valve and mixing 
nozzle unit member 94 includes an inlet port 110, a beverage 
dispensing outlet 112 and a water inlet port 114 for 
receiving pressurized water pumped to the mixing nozzle 94 
from the water pump 34. 
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The metering pump actuating means 32 will now be 
described. This actuating means includes a motor 120 and a 
slider crank mechanism 122. The mechanism 122 includes a 
vertically sliding plate 124. Connected to the vertical 
plate is a first horizontal plate 126 having a large cutout 
128 to accommodate the pump and nozzle unit 30 without 
touching it, a water passage block 130 connected to the 
plate 126, and a second horizontal plate 132 connected to 
the block 130 and having a yoke 134 to be received in 
between the pair of spaced apart flanges 108 on the valve 
and mixing nozzle 94. The water block 130 includes a water 
passageway 136 therein connected at one end to a water line 
138 leading from the. water pump 34 and at the other end 
being connected to a coupling 140 defining the water inlet 
port to the mixing nozzle. The vertically reciprocating 
. elements ride on- a pair of- -spaced- apart-rods 142 in -bushings' 
144. 

The slider crank mechanism preferably has a positive 
stop device shown in Fig. 2 and including a stop arm 146 
pivoted at 148 and held in a disengaged position as shown in 
the right in Fig. 2 by a spring 150. If it is desired to 
effect a positive stop, then a solenoid 152 is energized, 
which will cause the stop arm 146 to pivot to the position 
shown in the left in Fig. 2 to engage the slider crank 
mechanism to effectuate a positive stop. 

The water pump will now be described with reference to 
Fig. 5. Fig. 5 shows the water pump 34 with a piston 160 
which includes a reduced diameter section 162 which extends 
through a hole in the horizontal plate 126. There is a 
predetermined amount of play between movement of the plate 
and the piston because while the metering pump requires 
about three-fourths inch of movement for its pumping action, 
the water pump requires much less, preferably about 
one-fourth inch of movement. As shown in Fig. 5, water 
enters into a pumping valve 164 through an inlet line 166. 
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The pumping valve includes two check valves 168 and 170 and 
a flow control 172. Water flows from the pumping valve 
through a heat exchange line 174 located in a water bath 176 
and then to the water block 130 described above. A water 
line 178 extends from the pumping valve 164 to the water 
pump 34. It will be seen from Fig. 5 that one stroke of the 
water pump draws water into the water pump from the pumping 
valve and on the pressure stroke forces water through the 
pimping valve to the water block 130. 

The dispenser 10 will have several delays. When a new 
container 14 is inserted the dispenser will pressurize 
first, delaying pumping action. Next the pump motor will 
start , allowing for water pressure to be established then 
the pimping action will begin and the water solenoid will 
open which dispenses a finished beverage. Thereafter, each 

~€Ime a drinir is dispensed tH<r~screw jack motor 12*0 -which 
pressurizes the concentrate will begin about one second 
prior to the pumping action and water solenoid opening. A 
proximity switch 180 (see Fig. 2) is used to inform the 
system about the number of strokes made by the pumping 

mechanism. 

Fig. 8 shows a package including a corrugated box 
containing four disposable concentrate containers 14 and 
four pump and nozzle units 30. As noted previously, both 
the concentrate container and the pump and nozzle unit 30 
are disposable after use. Of course, the concentrate 
containers can be delivered in other sizes, types and 
arrangements of boxes and shipping crates other than the one 

shown in Fig. 8. 

Fig. 9 shows another embodiment of the present 
invention in which a canister 19 0 f having a refrigeration 
jacket 192 is arranged vertically above the pump and nozzle 
30. The canister 190 includes a cover 194 which is locked 
thereto and which includes an opening 196 therethrough. The 
cover includes a coupling 198 for attachment to a pneumatic 
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line 200 for pressurizing the concentrate chamber 202 inside- 
of the canister 190. This is an alternate method for 
forcing the concentrate from the concentrate container into 
the metering pump and mixing nozzle. 

Figs. 10A-10D, show another embodiment of a metering 
pump 300, similar to that shown in Fig. 7. The metering 
pump 300 differs from that shown in Fig. 7 in including 
detent insured positive stops for the piston 302. The 
reason is to require extra force to move the piston. This 
is important because since the discharge valve 304 causes 
the piston to move, it might do so prematurely if friction 
between the valve and the piston were greater than that 
between the piston and the housing 306. This improvement 
eliminates the need to have close tolerances and reduces the 
chance of improper volumetric metering. 

..- I . t ..4? that^the. pump. 3A0 also allows tha-inlet- - - 

opening 308 in the valve to remain full open throughout the 
dispensing portion of the metering cycle. This provides the 
advantage over known metering pumps of this type in which 
the piston goes all the way to the top of the pumping 
chamber 310 of improving control of the metering of the 
fluid by eliminating the flow restrictions through an inlet 
opening of decreasing area as the piston approaches the top 
of the chamber. 

The metering pump 300 includes the stationary 
housing 306, the volumetric piston 302 mounted for 
reciprocating movement inside of the housing 306, and the 
discharge valve 304 mounted for reciprocating movement 
inside of the piston 302. The stationary housing 306 
includes a liquid pumping chamber 310 therein and a liquid 
inlet passageway 312 in communication with the pumping 
chamber 310. The piston 302 is annular in shape and is 
mounted for reciprocating movement inside of the housing 306 
and is in sliding engagement with the housing. The piston 
has an axially extending cylindrical valve chamber 314 
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therein. The discharge valve 304 is cylindrical and is 
mounted for reciprocating movement inside the valve 
chamber 314 of the piston 302. The valve 304 includes a 
liquid passageway 316 therethrough including a diametrical 
passageway 318 with inlet openings 308 on opposite sides of 
the discharge valve 304. The inlet openings 308 are 
spaced-apart from a proximal end of the valve 304. The 
passageway 316 also includes an axial passageway 322 
connected to the diametrical passageway and extending from 
the diametrical passageway to a distal end of the valve 304 
where the passageway 316 has its outlet end. The discharge 
valve 304 includes first and second axially spaced-apart 
piston moving means for causing the piston 302 to move only 
when both (1) the discharge valve 304 is moving and (2) one 
of said moving means is in contact with said piston. The 
pisfcen 302 has -a top -dead center position -shown- .in -Eig*-»J7A 
and Fig. 10C wherein the piston stops short of a top wall of 
the pumping chamber 310 leaving an upper portion 330 of the 
pumping chamber 310. The discharge valve 304 is in its top 
dead center position when the piston is also in its top dead 
center position and the inlet openings 308 are located in 
the upper portion 308 of the pumping chamber 310, whereby 
the inlet openings 308 remain full open throughout the 

m 

dispensing portion of the metering cycle. 

The first and second piston moving means can be seen 

m 

both in Fig. 7 and in Fig. 10. The first piston moving 
' means includes a bottom shoulder 332 of the valve which 
contacts an annular ring 334 of the piston, and the second 
piston moving means includes a shoulder 336 on the valve 
which contacts a bottom end 337 of the piston 302. 

The housing 306 includes a pair of spaced apart annular 
o-ring grooves 340 and 342, and the piston 302 includes an 
annular o-ring 344 on its outer surface (preferably molded 
as an integral portion of the piston 302) to require that 
additional force be used to move the piston. The o-ring 
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require some minimal conditioning of the concentrate package 
before dispensing from it* 

The beverage dispenser 400 includes a housing 402, a 
compartment 404 for receiving a one-piece , unitary , 
disposable, concentrate container pump package 406, an air 
drive assembly 408 for pressurizing the concentrate 

* 

container 410 portion of the package 406, a pump drive means 
412 adjacent the portion of the compartment 404 that 
receives the pump 414 portion of the package 406, a water 
line 416 for connection to a disposable mixing nozzle 418 
connected to the pump 414, and a refrigeration system 420. 

The dispenser 400 is a plastic and stainless steel unit 
with curved corners and a lighted, curved front panel or 
door 422 with a removable lens 424 to change the graphics in 
front of a low heat fluorescent light 426. The door 422 
opens veiHEficall^ adcess to a 

service panel 430 having a load/unload button 432 and to 
provide access to the compartment 404; preferably there are 
two such compartments 404 side-by-side as in Fig. 1; because 
they are identical, only one is shown. 

The one-piece integral concentrate container-pump 
package 406 preferably will come two to a case and the 
separate mixing nozzle 418 is then snapped to the package. 
The package is shown in Figs. 17-19. 

The rear wall of the compartment 404 is a wall of the 
refrigeration system's ice bank tank 434 in which the water 
is kept at 34 °F to control the temperature of the 
concentrate and to cool the incoming water, via water 
cooling coils 436. The package 406 is slid into the 
compartment 404 and alignment lugs 438 on the pump 414 align 
the pump with the pump motor. 

The package 406 has indicator means thereon, and the 
dispenser 400 has means for automatically reading the 
indicator means and then automatically setting the pump 
motor speed in response to the type of product (concentrate) 
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in the package 406 (different products require different 
ratios of concentrate to water and thus different pumping 
speeds) . This indicator means is preferably a plurality of 
lugs 440 on the filler cap 442. The automatic reading and 
setting means can be any such known means, for example, it 
can mechanically sense the lugs and then electrically set 
the pump speed to one of several predetermined speeds. The 
water flow rate is preferably fixed. The dispenser 400 also 
recognizes if no package is present, so as to inactivate the 
air drive. After inserting the package, the operator 
presses the load/unload button 432 which operates the air 
drive system 408 described below. This system locks the 
package 406 in place and punctures a label 444 over a hole 
446 in the top wall of the package 406 above the package 
piston 448, with a tube 450 to pressurize the concentrate. 
The- air- drive- system 408 also seais-around the* tube 450 . " 
The package remains pressurized until the load/unload button 
432 is pushed, to vent the package and shut off the air. 
The air pressure is at about 50 psi in an accumulator tank 
but regulated to no more than 10-12 psi in the container 
410. The regulator is not accessible to the store operator. 

The water line 416 connected to the mixing nozzle 418 
is regulated down to about 40 psi and includes a 
quick-disconnect with shut-off and a regulator washer. 

The dispenser 400 can have either a push and hold 
dispense button 452 or an automatic fill system, such as an 
ultrasonic system. 

The dispenser 400 provides accurate metering regardless 
of viscosity variations at or near freezer temperatures 
and with no or minimal conditioning (brief heating) of the 
package 406 after removal from the freezer, depending on the 
freezer temperature and the product. 

Referring now in more detail to Figs. 11-19 of the 
drawings, the dispenser 4 00 includes the housing 402 on legs 
454, a cup support 456, a drip tray 458, and a pair of 
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dispensing nozzles 460 (only one of which is shown in Fig. 
11) . The dispenser 400 is preferably a two-flavor dispenser 
(that is, it holds two separate disposable packages 406) . 

The compartments 404 each have a rear wall 462 which is 
semi-cylindrical and is a wall of the refrigeration tank 
434. The pump drive means 412 is preferably a variable 
speed electric motor with a coupling 464 to receive a' drive 
shaft 466 of the pimp 414. The refrigeration system 420 
includes the tank 434 for holding an ice water bath, a 
compressor 468, a fan 470, a condenser 472 and evaporator 
coils 474. 

The air drive system 408 includes a compressed air 
source 476 including an air compressor, a motor, pressure 
regulators, a pressure vessel and air line 478. One 
e mb odiment of the air drive system is shown in Figs. 12A-12C 
and another is shown in Figs. 13A-13C. 

Figs. 12A-12C show one air drive assembly 510 used to 
pressurize the inside of the container 410 and drive the 
piston 448 to force concentrate into the pump 414. Of 
course, it will be understood that it can be used in a 
system not requiring a piston. The air drive assembly 510 
receives compressed air from the compressed air source 476 
via compressed air line 478. When a new package 406 is 
placed into the compartment 404, compressed air is delivered 
to the top of spring assembly 534 which is movably connected 
to spring 535. As the pressure is increased, spring 535 
compresses which lowers spring assembly 534 until its inner 
edge resides in cavity 536 and its plate portion rests upon 
the top of container 410, as shown in Fig. 12B. That motion 
opens the small passageway into cavity 537 (see Fig, 12B) . 
As a result of the air pressure, plate 538 then begins a 
downward movement compressing spring 539. As the air 
pressure increases above plate 538, its downward movement 
forces the air contained in cavity 544 through outlet 545, 
thereby reducing the resistive pressure to that downward 
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movement. The air pressure increases such that plate 538 
compresses spring 539 and moves downward with enough force 
such that hollow punch 541 punctures container 4io, 
releasing the compressed air into container 410. During 
regular dispensing operation, the air pressure on top plate 
538 is kept at the appropriate level to keep springs 535 and 

creating cavity 542. In 
addition, the inside of container 410 above piston 448 is 
pressurized through its exposure to cavity 542 via the 
hollow opening of punch 541. The pressure maintained in 
cavity 542 and, subsequently, above the piston 448 is kept 
sufficiently high to provide constant pressure against the 
product by the piston causing the product (or concentrate) 
to be forced into the pump 414 on demand. 

Referring to Pigs. 13A-13C, the operation of an alterna- 
_ tlv \, an<i currently preferred^eBbodiment.of an air drive - 
assembly 511 will be discussed. As above, alternative 
embodiment of air drive assembly 511 receives compressed air 
from a compressed air source 476 via compressed air line 
478. After a new package 406 is inserted, compressed air is 
delivered to the top of spring assembly 560 which is movably 
connected to spring 561. initially, the pressure is increased 
causing spring 561 to compress, which lowers spring assembly 
560 until an air tube or punch assembly 562 punctures 
container 410. Punch assembly 562 comprises hollow punch 
564, spring 565, spring 566, and guard 567, all of which are 
attached to the plate portion of spring assembly 560. Guard 
567 is a circular shroud about hollow punch 564 attached to 
the lower plate portion of spring assembly 560 by spring 565 
used to prevent system operators from injuring themselves on 
^e sharp point of hollow punch 564. Spring 566 allows 
spring assembly 560 to move relative to guard 567, thus 
allowing hollow punch 564 to penetrate container 410 
Spring 566 is attached to flange 568 of hollow punch 564 and 
also to the lower plate portion of spring assembly 560. As 
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the pressure above spring assembly 560 in cavity 569 is 
increased, the restoring force of spring 566 is initially 
strong enough to keep the head of hollow punch 564 resting 
on top of the plate portion of spring assembly 560 allowing 
hollow punch 564 to puncture canister 563. However, after 
container 410 has been punctured, the pressure in cavity 569 
is increased such that spring 561 is fully compressed, and 
the restoring force of spring 566 is overcome to the extent 
that cavity 570 is created as shown in Fig. 13C. As spring 
assembly 560 is compressed away from hollow punch 564, 
orifice 571 in the shaft portion of hollow punch 564 is 
exposed. Orifice 571 delivers compressed air from cavity 
569 to container 410 through the hollow shaft portion of 
punch 564, thereby pressurizing container 410. During 
operation, the pressure maintained in cavity 569 and, 
— subsequently, above- the piston 448 residing *irr container 4W 
is kept sufficiently high to provide constant pressure 
against the product causing that product to be forced into 
pump 414 on demand* 

Although this embodiment uses a compressed air 
assembly, a collapsible bag type container could be used or 
the piston drive could be pressurized through another means 
such as a mechanical one. 

After the container 410 is inserted into compartment 
404 and pressurized, it delivers the product to the 
progressive cavity pump 521 via feed tube 522. Progressive 
cavity pump 521 is driven by motor 523, and its operation 
will be discussed herein with reference to Figs. 14-16. In 
this embodiment, water from cooling coils 436 is delivered 
to water block 524 via conduit 525. The delivered water is 
mixed with the product delivered by the pump 521 from the 
container 410 into mixing chamber 532. In addition, before 
the final product is dispensed, it is further mixed by 
static mixer 526. 
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Referring to Figs. 14 and 16, the operation of 
progressive cavity pump 521 in regard to a first embodiment 
of the present invention will be discussed. In operation, 
product is fed into the pump 521 via feed tube 522 where it 
is pumped to mixing chamber 532 through the progressive 
cavities formed as rotor 527 rotates within stator 528. 
Rotor 527 is further provided with vanes 529 (see Fig. 16) 
which extend beyond the pump cavity into mixing chamber 532. 
The purpose of vanes 529 is to break up the pumped product 
into several segments which reduces the back pressure on the 
stator and in the mixing chamber so that it will readily mix 
with the water. The water to be mixed with the product is 
delivered to water block 524 via water conduit 525 where it 
enters into passageway 530. Passageway 530 extends 
completely through rotor 527 and opens into mixing chamber 
. v ia ^QPening_53.1.»...Jfc£- ..the jtiater enters -mixing- chamber 532 
through opening 531, it is deflected rearwardly into mixing 
chamber 532 where it dislodges product from vanes 529 and 
mixes with that product as it is forced from pump 521. The 
water and product then passes through static mixer 526 for a 
final mix on its way to a cup. 

Referring to Fig. 15, a second embodiment and currently 
preferred of the present invention will be described, in 
this embodiment, the pump housing is integral with the 
container 410 making it a single unit. It is intended that 
the entire unit (package 406 plus mixing nozzle 418) be 
disposable. Of course, the container 410 may be of any 
desired type known in the art and which is suitable for use 
with the progressive cavity pump; however, the embodiment 
disclosed herein is a piston type container, in addition, 
the water is injected directly into mixing chamber 532 via 
inlet 533 to produce the final mixed product, in operation, 
the container and pump package 406 is placed into the 
compartment 404 such that the pump 414 is rotatably 
connected to the motor 412 via rotor shaft connector or 
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bendix drive 550. The pump and dispensing unit of this 
embodiment operate in a similar manner as previously 
described with reference to Fig. 14. The movement of the 
pump when turned on, including the' movement of the stator, 
assists in heating the concentrate and making the concen- 
trate more pliable since it is in contact with concentrate 
at the area where the concentrate feeds into the pump inlet. 
As is known in progressive cavity pumps, one of the two 
elements of the rotor and stator is a single lead screw and 
the other is a double lead screw, and the rotor drive shaft 
is off center. In the preferred embodiment, the rotor is 
made of high density polyethylene and the stator of 
rubberized polyolefin. 

Figs. 17 and 18 show the preferred one-piece, unitary 
package 406 of the present invention including the concen- 
— fcrate container 410 and the pump 414t~*~The eontainer~4l0 has- 
a cylindrical side wall 606, a top wall 608, a bottom wall 
610, a concentrate chamber 612, and a concentrate outlet 
opening 614. The container 410 preferably has a hole 446 in 
the top wall 608 thereof covered by a label 444 which is 
pierced by the punch or air tube 450. The container 410 
also has a piston 448 which is forced down by the air 
pressure and pushes the concentrate 515 into the pump 414. 
The hole 446 is not essential because the air tube could 
alternatively pierce the top wall. The pump 414 includes a 
housing 615 having an intermediate wall 616 to define the 
stator chamber 617. The stator 528 ' abuts the wall 616. 
The wall 616 has an opening 618 which is a bearing for the 
ring 619 of the rotor 527'. The ring 619 has openings or 
serrations 613 in its periphery which are the concentrate 
inlet openings to the pump. The rotor shaft includes a 
labyrinth seal 611 where it rotatably extends through the 
housing 615. 

The container 410 is preferably injection molded of 
polyethylene with a wall thickness of about .060 inch. The 
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container 410 is preferably hot plate welded to the pump 
414, which is also injection molded of polyethylene. While 
other types of pumps could be used in this package, the pump 
is preferably a positive displacement pump and preferably a 
rotary positive displacement pump (in contrast to a 

reciprocating pump) and most preferably a progressive cavity 
pump. 

The package 406 is preferably oriented upside-down 
during shipping. The container 410 is filled through a fill 
opening 600 adjacent the pump. A fill opening cap 602 seals 
the opening 600 after filling. The stator 528' can move or 
flex sideways during pumping by virtue of the flexible seal 
604 ; this avoids the need for an expensive constant velocity 
joint to the pump. 

The mixing nozzle 418 is attached to the pump 414 
... ^^•£j?fi£SE£ SK after .inserting ..the package 406 into the— - 
dispenser 400. After insertion and attachment of the mixing 
nozzle, the water line 416 is connected to the mixing 
nozzle. 

Although the preferred pump is a progressive cavity 
pump, other pumps can be used, such as the swash plate pump 
620 shown in Figs. 19 and 20. The swash plate pump 620 
includes a main housing 622 and at one end thereof a seal 
624 and manifold 626. At the other end of the main housing 
622 is a capture housing 628 holding for rotation a cylinder 
630, pistons 632, and a swash plate 634. A drive shaft 
extends out of the housing 622 for connection to a motor. 

An important feature of this invention is that the 
package and air drive stuff the pump. That is, the concen- 
trate is in flow communication with the pump inlet and is 
under pressure . This cannot be done with some pumps , such 
as flexible vane pumps, because the concentrate would be 
forced right through the pump. 

The preferred embodiment of this invention allows 
dispensing of a concentrate at or near freezer temperatures 
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with no or minimal conditioning (warming) . This invention 
allows dispensing at or above the ice point (and in some 
cases below the ice point) and provides a product with an 
ice point at or close to freezer temperatures. The ice 
point is the temperature at which crystals of ice begin to 
form. The prior art teaches that the concentrate must be at 
least 35-45 °F. This invention can dispense at S°F for all 
products (except grapefruit, which must be at about 10 °F) . 
The ice point differs for different products* Also, freezer 
temperature differs for different freezers, varying from 
about -25 °F to 10°F. The ice point for 5+1 orange juice 
(58.5 Brix) is about 0°F and for 3+1 orange juice (41.8 
Brix) is about 17.5 9 F. This invention includes rproviding a 
product which has an ice point at or near freezer tempera- 
tures. If the ice point for a product is 0°F, and the 
freezer temperature is -5°F I then a little, quick, warming 
would be used (for example, by immersing in hot water for a 
short time or placing in a microwave) . This is what is 
meant by "little or no conditioning" in contrast to the 
prior art practice of placing in a refrigerator for two to 
three days, to thaw to 35°F to 40°F. 

The concentrate should be high enough in ratio (e.g., 
5+1) such that ice does not form at or near freezer 
temperatures . 

The prior art dispensers require the viscosity of the 
concentrate to be below about 8000 centipoise. The present 
invention works even though the viscosity is much higher, 
such as 500,000 centipoise and often up to 13,000,000 
centipoise . 

While the preferred embodiment of this invention has 
been described above in detail, it is to be understood that 
variations and modifications can be made therein without 
departing from the spirit and scope of the present 
invention. For example, any desired system for applying 
pressure to the concentrate to force it into the metering 
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pump can be used. It is not essential that it be mechanical 
or pneumatic and if it is, it is not essential that the 
specific system described above be used. Also, other 
arrangements for actuating the metering pump can be used and 
they do not need to be mechanical and even if mechanical 
they do not need to be the specific arrangement shown above. 
Other arrangements of metering and other mixing systems can 
be used. The metering pump and mixing nozzle do not have to 
be part of the same single integral unit. While the 
preferred embodiment of this invention is for use with 
juices, such as orange juice, it is not limited thereto. 
Other concentrate containers can be used in place of the 
specific construction described above. The container need 
not have the specific cylindrical shape shown nor need the 
piston have the shape shown. Other suitable shapes can be 
TiTSfedT -The puiHp~could be~ on the top or' side wall of~€HeT''~ 
container, for example. An electrical resistance heating 
element could be used in the compartment, if desired. While 
a positive displacement pump is preferred, others could be 
used in conjunction with a separate metering device downstream 
therefrom. Although it is preferred to use a one-piece, 
integral package, including the concentrate container and 
pump (i.e., with the pump embedded or incorporated into the 
container as a part thereof) , the container and pump can be 
separate if desired and then connected together, as the 
mixing nozzle is connected to the package. 



WO 92/22493 



24 



PCT/US92/05173 



What is claimed is: 

1. A postmix beverage dispenser comprising: 

(a) a housing; 

(b) a compartment in said housing for receiving a 
unitary, disposable package including a concentrate container 
and a pump; 

(c) an air drive system in said housing for 
feeding pressurized air into a container located in said 
compartment ; 

(d) a water line in said housing and having a 
flexible distal end with a coupling for connection to a 
disposable mixing nozzle; and 

(e) a pump drive motor in said housing for 
driving a pump received in said compartment. 



2. The apparatus as recited in claim 1 including a 
one-piece, unitary disposable package including a 
concentrate container and a positive displacement pump 
having a pump inlet open to a concentrate chamber in said 
container and having a pump outlet located in said 
compartment, and a mixing nozzle connected to said pump 
outlet and to said water line. 

3. The apparatus according to claim 2 wherein said 
package includes a quantity of concentrate in said chamber, 
a piston on top of said concentrate and a top wall and 
wherein said air drive system includes means for auto- 
matically inserting an air tube sealingly through said top 
wall to apply air pressure on top of said piston* 

4. The apparatus as recited in claim 2 including 
means for energizing said pump and turning on said water to 
dispense a beverage. 
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5. The apparatus as recited in claim 2 wherein said 
dispenser includes a refrigeration system for controlling 
the temperature of said container. 

» 

6. The apparatus es recited in claim 2 wherein said 
concentrate has an ice point in the range of from about -5°F 
to 10°F. 

7. The apparatus as recited in claim 2 wherein said 
pump is a rotary pump. 

8. The apparatus as recited in claim 7 wherein said 
pump is a progressive cavity pump. 

9. A method for dispensing a juice beverage 

- comprising the steps of: r - * ~* * - — 

(a) providing a juice concentrate having an ice 
point below about 10 °F; 

(b) inserting a unitary, disposable, package 
including a concentrate container and a pump into a compartment 
of a beverage dispenser, said container containing a quantity 
of said juice concentrate at about its ice point temperature; 

(c) connecting a disposable mixing nozzle to an 
outlet of said pump; 

(d) connecting a water line to said mixing nozzle 
to mix water with said concentrate during dispensing; 

(e) connecting said pump to a motor in said 

dispenser ; 

(f) pressurizing said concentrate with compressed 
air for forcing it into said pump; and 

(g) energizing said motor and feeding w^^er into 
said mixing nozzle to dispense a beverage. 
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10* The method as recited in claim 9 wherein said 
container includes a top wall and a piston therein on top of 
said concentrate and said pressurizing step comprises 
sealingly puncturing said top wall with an air tube and 
feeding compressed air into said container on top of said 
piston. 

■ 

11. An article comprising: 

(a) a one-piece, unitary, disposable package, 
said package including: 

(i) a concentrate container enclosing a 
concentrate chamber, a piston therein forming a movable 
wall of said chamber, and a chamber outlet opening in 
said container; 

(ii) a positive displacement metering pump 
integral with said container arid including "a pump inlet 
open to said chamber outlet; and 

(iii) a fill opening for filling said chamber 
with concentrate and a fill opening cap sealingly 
closing said fill opening. 

12. The article as recited in claim 11 wherein said 
pump is a progressive cavity pump. 

13. The article as recited in claim 11 wherein said 
container includes a top wall, a cylindrical side wall and a 
bottom wall, and said pump is in contact with said bottom 
wall and said chamber outlet is in said bottom wall. 

14. The article as recited in claim 13 wherein said 
fill opening is in said bottom wall. 
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• 15. The article as recited in claim 13 including a 
hole in said top wall for receiving an air tube for pres- 
surizing said chamber by feeding pressurized air on top of 
said piston. 
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